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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor chip of flip- 
chip 

structure, so as to increase mounting reliability of the semiconductor 
chip and 

improve electrical characteristics of signal wiring, cope with narrower 
pitch 

wiring and so on, in addition, and decrease the manufacturing cost as 
compared 
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to a conventional ceramics package. 

SOLUTION: One major surface of a package body, consisting of a 
ceramic 

substrate 2 including a via hole type internal conductive layer 5, is 
provided 

with conductive holes 6 as external connecting terminals. A resin 
wiring base 

material 9, including a wiring layer 8 is bonded to the other major 
surface of 

the ceramics substrate 2. One end of the wiring layer 8 is electrically 
connected to the via hole type internal conductive layer 5. A 
semiconductor 

element 11 of flip-chip structure is mounted on the resin wiring base 
material 

9 to electrically connect to the wiring layer 8. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor package characterized by providing the resin wiring base material which is joined to one 
principal plane of a ceramic substrate and said ceramic substrate, and has a wiring layer, and the semiconductor device of 
the flip chip structure carried on said resin wiring base material so that it might connect with said wiring layer and electric 
target. 

[Claim 2] The ceramic substrate which has the inner conductor layer by which one edge was electrically connected with 
said external connection terminal while the external connection terminal is prepared in one principal plane, So that it may 
have the wiring layer connected to the other-end section and the electric target of said inner conductor layer and may 
connect with the resin wiring base material joined to the principal plane of another side of said ceramic substrate, and said 
wiring layer and electric target The semiconductor package characterized by providing the semiconductor device of the flip 
chip structure carried on said resin wiring base material. 

[Claim 3] It is the semiconductor package characterized by the inner conductor layer of said ceramic substrate being 
constituted by the Bahia hall mold conductor layer in a semiconductor package according to claim 2. 
[Claim 4] It is that it is few as said ceramic substrate is chosen from alumimium nitride, silicon nitride, silicon carbide, 
boron nitride, and a diamond in a semiconductor package according to claim 1 or 2. Semiconductor package characterized 
by using one sort as a principal component. 

[Claim 5] The semiconductor package characterized by joining the radiation fin on said semiconductor device in a 
semiconductor package according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor package which realized reduction in resistance of signal 
wiring, formation of your kind consideration linear density, low cost-ization, etc. as a package, after raising the mounting 
dependability of the semiconductor device of flip chip structure. 
[0002] 

[Description of the Prior Art] With the advance of a semi-conductor manufacturing technology in recent years, a 
semiconductor device is in high integration, high-speed-operation-izing, a raise in power consumption, and the inclination 
formed into a many-items child, and its engine performance and function itself of a semiconductor device are also 
improving quickly. Thus, when making it operate, without reducing a component function first, high heat dissipation nature 
is required of the package which carries the high performance semiconductor device, especially the high semiconductor 
device of power consumption. 

[0003] By the way, although a plastic package cheap as a current package is in use, the power consumption which can be 
adapted with a simple substance in the case of a plastic package is low, and in order to correspond to buildup of power 
consumption, it needs to use a heat sink and a radiation fin. Moreover, a plastic package has a possibility that a crack etc. 
may arise from the difference of a coefficient of thermal expansion with a semiconductor device being large for a 
component if a large-sized semiconductor device is carried. For this reason, when it carries the semiconductor device by 
which power consumption was enlarged highly, the ceramic package is mainly used. 

[0004] In order to remove efficiently the heat generated in a semiconductor device in the conventional wirebonding 
connection, the package of the cavity down (face down) structure which joined the semiconductor device to the underside 
side of a package base is effective. According to the package of such structure, heat can be efficiently radiated in the heat 
which could take direct heat from the rear-face side of a semiconductor device, and was taken from the semiconductor 
device. However, this continuation is accompanied by enlargement of the package by constraint of arrangement of a 
contact pin. 

[0005] On the other hand, not only power consumption but the number of I/O signals is increasing high-performance-izing 
and advanced features of a semiconductor device. Although the size of a semiconductor device is also enlarged so that it 
may follow in footsteps of such a motion, since it leads to reduction of the number of picking from a wafer, enlargement of 
component size will cause the cost rise of a semiconductor device. When reducing the manday at the time of component 
mounting, avoiding enlargement of such component size, flip chip structure is effective and the utilization is advanced in 
recent years. It carries out like this and enlargement of component size is avoided in spite of the increment in the number 
of I/O by the improvement of shelf component structure. However, in spite of the trend by the side of such a component, 
the buildup inclination of the calorific value of a semiconductor device is unchanging, and it is required to remove heat 
efficiently as usual. 

[0006] The ceramic package which can fully respond also to the heat which a semiconductor device generates is developed 
the package structure using the ceramic base material of high temperature conductivity being proposed variously, and 
miniaturizing package size in order to cope with such a situation. However, the actual condition is that the conventional 
ceramic package has the difficulty as shown below based on using the high temperature conductivity ceramics for all, and 
has come to spread widely for this reason. 

[0007] That is, the conventional ceramic package is mainly managing signal wiring by the wiring layer in this ceramic 
multilayer-interconnection substrate, using a ceramic multilayer-interconnection substrate as a package body. In order 
that the package using such a ceramic multilayer-interconnection substrate may use W, Mo, etc. in which elevated- 
temperature baking is possible for an internal wiring layer highly [ a manufacturing cost ] compared with a plastic package 
etc., wiring resistance becomes high and it cannot be said that it is not necessarily suitable for high speed signal 
processing. 

[0008] Furthermore, there is a limitation in the densification of wiring in a package etc. in the internal wiring layer by 
simultaneous baking with a ceramic substrate. When especially aimed at flip chip mounting, it is the need of forming the 
inner lead section of a ** pitch and a many-items child in high degree of accuracy. However, since it is necessary to 
control more the dimension contraction at the time of baking of a ceramic substrate to high degree of accuracy in order to 
satisfy such a demand, the contraction control itself which aimed at the response to flip chip mounting is becoming 
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difficult. 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, since the difference of a plastic package of a coefficient of 
thermal expansion with a semiconductor device is large among the conventional semiconductor packages, it has the 
problem that the dependability at the time of carrying a large-sized semiconductor device etc. with high power 
consumption is low. Especially, in order that stress may concentrate on a bump electrode section in the semiconductor 
device of flip chip structure effective in the miniaturization of component size, the cutback of mounting manday, etc., there 
is a problem that electric dependability also tends to fall. 

[0010] Furthermore, conventionally, while the ceramic package mainly used as a high heat dissipation nature package has 
a high manufacturing cost and electrical characteristics, such as wiring resistance of signal wiring, are insufficient, it has 
problems, like there is a limitation in the response to ** pitch wiring etc. When especially aimed at flip chip mounting, the 
response to the ** pitch and the formation of a many-items child of the inner lead section is becoming difficult. 
[0011] It aims at realizing improvement in the electrical property of signal wiring, the response to much more ** pitch 
wiring, etc., and offering the semiconductor package which aimed at reduction of a manufacturing cost compared with the 
conventional ceramic package in addition while this invention was made so that it may cope with such a technical problem, 
and it raises the mounting dependability of a semiconductor device for the semiconductor device of flip chip structure. 
[0012] 

[Means for Solving the Problem] The semiconductor package of this invention is characterized by providing the resin wiring 
base material which is joined to the package body which consists of a ceramic substrate by one principal plane of said 
ceramic substrate, and has a wiring layer, and the semiconductor device of the flip chip structure carried on said resin 
wiring base material so that it might connect with said wiring layer and electric target, as indicated to claim 1. 
[0013] Moreover, as indicated to claim 2, while the external connection terminal is prepared in one principal plane, other 
semiconductor packages of this invention The package body which consists of a ceramic substrate which has the inner 
conductor layer by which one edge was electrically connected with said external connection terminal, So that it may have 
the wiring layer connected to the other-end section and the electric target of said inner conductor layer and may connect 
with the resin wiring base material joined to the principal plane of another side of said ceramic substrate, and said wiring 
layer and electric target It is characterized by providing the semiconductor device of the flip chip structure carried on said 
resin wiring base material. 

[0014] In the semiconductor package of this invention, a resin wiring base material is joined to a ceramic substrate, and 
the semiconductor device of flip chip structure is carried on this resin wiring base material. Although a resin wiring base 
material has the large difference of a coefficient of thermal expansion with a semiconductor device, the thermal expansion 
of a resin base material is restrained by the ceramic substrate by joining to a ceramic substrate. Namely, a ceramic 
substrate not only functions as a support base of the resin wiring base material which is easy to deform, but plays a role of 
a thermal expansion relaxation layer. Therefore, mounting dependability including electric connection of a semiconductor 
device can be raised. 

[0015] Furthermore, signal wiring is mainly managed by the wiring layer prepared in the resin wiring base material. Since 
the copper foil by which patterning was carried out, for example can be used for the wiring layer of a resin wiring base 
material, compaction of the reduction in resistance of signal wiring, wiring width of face, and the distance between wiring 
etc. can be aimed at. In addition, when a resin base material can carry out densification of the wiring consistency and 
carries especially the semiconductor device of flip chip structure since it uses a photo etching technique after raising the 
electrical characteristics of wiring in a package, since the dielectric constant is low compared with a ceramic substrate, the 
** pitch connection of it is attained. Furthermore, ceramic substrate ****** can reduce the manufacturing cost of a 
semiconductor package by mainly managing signal wiring with a resin wiring base material. In addition, the heat generated 
in the semiconductor device can be told to a ceramic substrate side through the wiring layer of the resin wiring base 
material considered as high density wiring etc. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt for carrying out this invention is explained. 

[0017] Drawing 1 is the sectional view showing the outline structure of 1 operation gestalt of the semiconductor package 
of this invention. The semiconductor package 1 shown in this drawing has the ceramic substrate 2 as a package body. 
Various kinds of ceramic ingredients, such as an alumimium nitride (AIN) sintered compact, a silicon nitride (Si3 N4) 
sintered compact, an alumina (aluminum 203) sintered compact, a silicon carbide (SiC) sintered compact, a boron nitride 
(BN) sintered compact, and a diamond, can be used for this ceramic substrate 2. 

[0018] The AIN sintered compact and Si3 N4 which are excellent in thermal conductivity while excelling in an insulating 
property like the semiconductor package 1 shown in drawing 1 among the ceramic ingredients mentioned above, in 
forming a conductor layer 3 in the interior of the ceramic substrate 2 It is desirable to use a sintered compact etc. Since 
the heat conductivity is large, especially an AIN sintered compact is an ingredient desirable when attaining high heat 
dissipation nature-ization of a semiconductor package 1. As an AIN sintered compact used for the ceramic substrate 2, the 
thermal conductivity currently generally used as a substrate ingredient is 70 W/m K. The above thing is used preferably. 
[0019] Moreover, Si3 N4 Since a sintered compact has a high intensity property and comparatively good thermal 
conductivity, it is an ingredient desirable when attaining high-reliability-izing of a semiconductor package, and high heat 
dissipation nature-ization. Si3 N4 used for the ceramic substrate 2 Especially as a sintered compact, what has the thermal 
conductivity of 50 or more W/m K is desirable. Si3 N4 A sintered compact is 50 W/m K, without spoiling the mechanical 
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property of original high intensity and high toughness by being well known as a ceramic sintered compact of high intensity 
and high toughness, and performing presentation control of atomization of the nitriding cay prime powder which serves as 
a sintered compact raw material further, for example, high-grade-izing, a sintering acid presentation, etc. Si3 N4 which 
was comparatively excellent in thermal conductivity like the above A sintered compact is obtained. 

[0020] When using only as a support base of the resin wiring base material 9 which mentions the ceramic substrate 2 later 
and not forming a conductor layer in the ceramic substrate 2 side, the SiC sintered compact which is excellent in thermal 
conductivity, BN sintered compact, a diamond, etc. are used preferably. Moreover, according to a class, an application, etc. 
of a semiconductor device 11, it can be suitably used about other ceramic ingredients. 

[0021] The ceramic substrate 2 which constitutes a package body has the Bahia hall 3 as an inner conductor layer. Lands 4 
and 5 are formed in the ends of the Bahia hall 3, respectively. Although it is possible to use together the Bahia hall 3, a 
printed wiring layer, etc. as an inner conductor layer here, since signal wiring can be managed with the resin wiring base 
material 9 later mentioned in the semiconductor package of this invention, as for the inner conductor layer of the ceramic 
substrate 2, it is desirable to consider only as the Bahia hall mold conductor layer 3. Thereby, the manufacturing cost and 
manufacture manday of the ceramic substrate 2 as a package body can be reduced substantially. 
[0022] The ceramic substrate 2 which was described above forms the printing layer used as lands 4 and 5 while it forms 
the through hole used as the Bahia hall mold conductor layer 3 in a ceramic green sheet first and is filled up with 
conductive paste, such as a tungsten paste, in this through hole, the case where the ceramic green sheet of two or more 
sheets is used — them — a laminating — it is stuck by pressure. And the Bahia hall mold conductor layer 3 and a land 4, 
and the ceramic substrate 2 that has 5 grades are obtained by calcinating in the ambient atmosphere according to a 
ceramic ingredient. 

[0023] In addition, what is necessary is to form in the ceramic substrate 2 and just to use the ceramic substrate of 
multilayer structure for the ceramic substrate 2 in this case about wiring layers, such as a voltage plane and a ground 
layer. 

[0024] a conductor like [ an one / which has the Bahia hall mold conductor layer 3 mentioned above / principal plane / of 
the ceramic substrate 2 /, i.e. underside 2a, side ] for example, a Pb-Sn system solder ball or In system solder ball — the 
ball 6 is joined on the underside side land 4. these conductors — a ball 6 functions as an external connection terminal. 
Thus, the semiconductor package 1 of this operation gestalt constitutes the package of BGA structure, in addition, a 
conductor — a ball 6 — various kinds of conductors with which the surface section has conductivity at least, such as a 
metal ball metallurgy group coating resin ball, — a ball can be used. 

[0025] a conductor — after performing nickel/Au plating etc. to the front face of the underside side land 4, a ball 6 prints 
Sn-Pb eutectic soldering paste etc. for example, on each underside side land 4, on this soldering paste, a fixture can be 
used for it, it can carry a Sn-Pb eutectic solder bail (for example, 95%Pb eutectic solder ball) etc., and can form it by 
carrying out melting of the soldering paste and joining. 

[0026] Junction immobilization of the resin wiring base material 9 which formed the wiring layer 8 in the resin film 7 by 
copper foil etc. is carried out through the adhesives layer 10 at the principal plane [ of another side of the ceramic 
substrate 2 ], i.e., top-face 2b, side. Here, as a resin film 7, it is the 20 to 100 micrometer thickness it is thin from various 
insulating resin, such as a liquid crystal polymer, polyimide resin, and a glass epoxy resin. The film of extent can be used. 
Moreover, a thermosetting resin sheet, a thermosetting resin paste, an epoxy resin paste, a polyimide resin paste, etc. can 
be used for the adhesives layer 10. 

[0027] And on the resin wiring base material 9, the semiconductor device 11 which has flip chip structure is carried, and 
bump electrode 11a of this semiconductor device 11 is electrically connected with the wiring layer 8. Thus, the 
semiconductor package 1 of this operation gestalt has the so-called face-up structure. Although the semiconductor device 
11 to carry is not limited, its power consumption is as high as more than 3W, and especially its this invention is effective to 
a large-sized semiconductor device at high power consumption which component size calls beyond 10mm angle. In the 
semiconductor package of this invention, such a semiconductor device 11 can be carried under high-reliability. 
[0028] the wiring layer 8 of the resin wiring base material 9 -- bump electrode 11a of a semiconductor device 11, and the 
top-face side land 5 of the ceramic substrate 2 — electric — connecting ~ **** ~ further ~ bump electrode 11a of a 
semiconductor device 11 — the Bahia hall mold inner conductor layer 3 of the ceramic substrate 2 — minding — the 
conductor as an external connection terminal — it connects with the ball 6 electrically. The signal wiring of a semiconductor 
device 11 is fundamentally managed by the wiring layer 8 of the resin wiring base material 9. 

[0029] The wiring layer 8 in the semiconductor package 1 of this operation gestalt specifically has upside conductor-layer 
8a formed in the top-face side of the resin film 7, bottom conductor-layer 8b formed in the underside side of the resin film 
7, and inner conductor layer 8c which connects between these electrically, Upside conductor-layer 8a and bottom 
conductor-layer 8b are 100 micrometers in thickness like copper foil. It consists of a metallic foil of extent below, 
patterning is carried out according to the desired wiring configuration, and coating of the insulating layer 12 which consists 
of insulating resin etc. is carried out to the front face of upside conductor-layer 8a. 

[0030] The signal wiring of a semiconductor device 11 is mainly either upside conductor-layer 8a or bottom conductor- 
layer 8b, or is managed on the both sides of upside conductor-layer 8a and bottom conductor-layer 8b. When managing 
signal wiring mainly by upside conductor-layer 8a, bottom conductor-layer 8b is good only also as formation of a land. 
[0031] On bottom conductor-layer 8b (land), it is made to correspond to the location of the top-face side land 5 of the 
ceramic substrate 2, for example, the projection 13 for connection is formed with Ag epoxy system paste, Au epoxy 
system paste, Ag polyimide system paste, etc. The projection 12 for connection can also join and form Au ball, a Pb-Sn 
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system eutectic solder ball, In system solder ball, etc. In addition, the same projection for connection may be formed on 
the top-face side land 6 of the ceramic substrate 2. 

[0032] And the wiring layer 8 of the resin wiring base material 9 and the top-face side land 5 of the ceramic substrate 2 
dash the projection 13 for connection by the side of the resin film 7 against the top-face side land 5, and are electrically 
connected by carrying out thermocompression bonding of this etc. In addition, the projection 13 for connection may be 
formed on the top-face side land 5 of the ceramic substrate 2. Moreover, the wiring layer 8 of the resin wiring base 
material 9 and bump electrode 11a of a semiconductor device 3 dash this bump electrode 11a against the predetermined 
polar zone of upside conductor-layer 8a of the resin wiring base material 9, and are electrically connected by carrying out 
thermocompression bonding of this etc. 

[0033] The adhesives layer 10 is bearing fundamentally the mechanical junction to the resin wiring base material 7 and , 
the ceramic substrate 2. Moreover, when raising the mechanical and electric connection dependability of the resin wiring 
base material 9 and a semiconductor device 3, the perimeter of the connection by bump electrode 11a is filled up with the 
insulating filler 14 which consists of resin etc. This insulating filler 14 is used if needed. 

[0034] The resin film 7 which has the conductor layer 8 and the projection 12 for connection which were mentioned above 
is producible as follows, for example. 12 micrometers in first, thickness Prepare the copper foil of extent as a formation 
ingredient of upside conductor-layer 8a, the front face is made to correspond to the location of the top-face side land 5 of 
the ceramic substrate 2, and the projection set to inner conductor layer 8c with silver etc. is formed. The copper foil in 
which this projection was formed, and 20 to 100 micrometer thickness it is thin from a liquid crystal polymer 
Thermocompression bonding is carried out so that the resin film 7 of extent and the copper foil of the same thickness it is 
further thin to bottom conductor-layer 8b may be connected to superposition, and the copper foil and the electric target 
with which the head of a projection breaks through the resin film 7, and is set to bottom conductor-layer 8b. 
Thermocompression bonding is carried out under conditions at which the adhesion reinforcement of copper foil, a liquid 
crystal polymer film, etc. is maintained. 

[0035] And double-sided copper foil is etched so that it may become the wiring configuration of respectively a request, and 
a land is formed in bottom conductor-layer 8b for a desired circuit pattern at least again at upside conductor-layer 8a. 
Then, the resin wiring base material 9 with which the wiring layer 8 which has upside conductor-layer 8a mentioned above, 
bottom conductor-layer 8b, and inner conductor layer 8c, and the projection 13 for connection were formed is obtained by 
forming the projection 13 for connection which was mentioned above on the land by bottom conductor-layer 8b. 
[0036] The junction to the resin wiring base material 9 and the ceramic substrate 2 which have a wiring layer 8 and the 
projection 13 for connection which were described above Applying heat at the temperature which carries out the 
laminating of these through for example, an adhesives sheet, the spreading layer of adhesives, etc., and the spreading 
layer of an adhesive film or adhesives pastes up in this condition By applying the pressure (for example, 10kg/cm2 extent) 
which is extent which electric connection realizes, it is mechanically joinable, connecting electrically the resin wiring base 
material 9 and the ceramic substrate 2. Thus, while connecting and carrying the semiconductor device 11 of flip chip 
structure on the resin wiring base material 9 joined to the ceramic substrate 2, a semiconductor package 1 is obtained by 
filling up the perimeter of a connection with the insulating filler 14. 

[0037] If it is the about [ 4W ] semiconductor device 11, although it sets semiconductor package 1, and the resin film 7 
will serve as a thermal resistance layer, the resin wiring base material 9 is thin, and it is possible to secure him heat 
dissipation nature, if the ceramic substrate 2 of high temperature conductivity is used for a wiring layer 8 concrete target 
since [ which was mentioned above ] heat can be told to the ceramic substrate 2 through copper foil etc. Furthermore, 
when it carries the semiconductor device 11 (about [ For example, 10 ] W) of higher power consumption, as shown in 
drawing 2 f sufficient heat dissipation nature can be secured by joining the radiation fin 15 which consists of a metal, high 
temperature conductivity ceramics, etc. through the adhesives layer 16 to the rear-face side of the semiconductor device 
11 by which flip chip mounting is carried out on the resin wiring base material 9. 

[0038] Such a semiconductor package 1 is mounted on mounting boards, such as a multilayer printed board, under the 
present circumstances, the conductor as an external connection terminal of a semiconductor package 1 — a ball 6 is 
connected to the wiring layer and the electric target of a mounting board, and semi-conductor mounting components are 
constituted. In the semiconductor package 1 of the operation gestalt mentioned above, since it has the structure which 
joined the resin wiring base material 9 to the ceramic substrate 2 as a package body, the thermal expansion of the resin 
wiring base material 9 can be restrained with the ceramic substrate 2. Although the resin wiring base material 9 has the 
large difference of a coefficient of thermal expansion with a semiconductor device 11, since the coefficient of thermal 
expansion of the ceramic substrate 2 is close to a semiconductor device 11, the thermal expansion of the resin wiring base 
material 9 with which a semiconductor device 11 is carried can be brought close to it of a semiconductor device 11 by 
restraining the thermal expansion of the resin wiring base material 9 with the ceramic substrate 2. 

[0039] In spite of carrying the semiconductor device 11 of flip chip structure directly on the resin wiring base material 9 by 
using such a package, it becomes possible to raise the connection dependability of a semiconductor device 11. While being 
able to raise the dependability of an electric connection, specifically, the crack of the semiconductor device 11 
accompanying the mechanical connection with the resin wiring base material 9 etc. can be controlled. Namely, the ceramic 
substrate 2 not only functions as a support base of the resin wiring base material 9 which is easy to deform, but plays a 
role of a thermal expansion relaxation layer. It becomes possible by being especially filled up with the insulating filler 14 
around the connection by bump electrode 11a of a semiconductor device 11 to raise not only mechanical connection 
dependability but electric connection dependability one layer of nearby. 
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[0040] About the heat dissipation nature of a semiconductor package 1, as mentioned above, heat can be told to the 
ceramic substrate 2 for the heat produced in the semiconductor device 11 through the wiring layer 8 of the resin wiring 
base material 9, and since the wiring layer 8 which carried out densification especially of the wiring consistency is excellent 
in heat transfer nature, if the ceramic substrate 2 of high temperature conductivity is used, it can secure the heat 
dissipation nature which can respond to the about [ 4W ] semiconductor device 11. Moreover, much more good heat 
dissipation nature can be obtained by joining a radiation fin 15 to the rear-face side of the semiconductor device 11 by 
which flip chip mounting is carried out on the resin wiring base material 9. 

[0041] Moreover, as mentioned above to the wiring layer 8 prepared in the resin film 7, thickness, such as copper foil, is 
100 micrometers. A metallic foil, such as the following, can be used. According to the metallic foils, such as copper foil, 
compared with baking layers currently generally used as an internal wiring layer of a ceramic substrate, such as W and Mo, 
wiring resistance, a RF property, etc. of signal wiring are substantially improvable. Furthermore, for example, wiring width 
of face is 30 micrometers by etching and carrying out patterning of the copper foil etc. The distance between wiring is 20 
micrometers. High density wiring which is said is realizable. Since the semiconductor package 1 of this operation gestalt is 
moreover considering as the face-up structure which can be miniaturized fundamentally, even if it is the semiconductor 
device 11 with many I/O, it not only can manage signal wiring easily, but it becomes possible to miniaturize the package., 
size itself. That is, the densification of wiring in a package and the miniaturization of package size based on it can be 
attained. 

[0042] Here, in the case of the semiconductor device 11 of flip chip structure, the inner lead section by the side of a 
package is especially asked for ** pitch wiring. Since the wiring layer 8 of the resin wiring base material 11 can satisfy 
such a demand, it becomes possible to make ** pitch connection with the semiconductor device 11 of flip chip structure. 
Therefore, while being able to raise the mounting dependability of the semiconductor device 11 of flip chip structure, it can 
respond also to the many-items child and ** pitch-ization of the further semiconductor device 11. 

[0043] Furthermore, fundamentally, since signal wiring is managed by the wiring layer 8 of the resin wiring base material 
9, it can use the internal wiring layer of the ceramic substrate 2 only as the Bahia hall mold wiring layer 3. It becomes 
possible to be able to reduce substantially the manufacturing cost and manufacture manday of ceramic substrate 2 the 
very thing, and for the dimension control precision of the ceramics to also become loose compared with the conventional 
ceramic multilayer-interconnection substrate which formed the complicated multilayer interconnection in the interior by 
this, as a result to reduce the manufacturing cost of a semiconductor package 1. 

[0044] As mentioned above, after enabling loading of the semiconductor device 11 of flip chip structure, and ** pitch 
connection with it, the semiconductor package 1 of the BGA structure of this operation gestalt raises the mounting 
dependability of a semiconductor device 11, and realizes a raise in a property and densification of signal wiring, low cost- 
ization of a package, etc. further. 

[0045] About the semiconductor package 1 of such BGA structure, power consumption is 5W. It produced as a package 
which carries the semiconductor device of 400 pins. First, what used the liquid crystal polymer as base resin, and carried 
out thermocompression bonding of the copper foil to the both sides as a resin wiring base material 9 was produced. Each 
copper foil was etched, formed the pattern and coated insulating resin on it. The thickness of the resin wiring base material 
9 is abbreviation. It is 0.2mm and chip mounting is a flip chip response. 

[0046] Thermal conductivity in the ceramic substrate 2 180 W/m K The AIN ceramics was used. Substrate thickness It is 
0.6mm. The AIN ceramic substrate 2 is a diameter to a single green sheet. 200 micrometers While carrying out blanking 
formation of the through hole by the package and filling this up with W paste, the printing layer used as a land was 
formed. This was degreased and calcinated and it considered as the AIN ceramic substrate 2. nickel/Au plating was 
performed on the land. 

[0047] Such a resin wiring base material 9 and the AIN ceramic substrate 2 were joined, and the package for 
semiconductor devices was obtained. Epoxy system adhesives were used for mechanical junction at these electric 
connection, using conductive resin. 5W of flip chip structure and the semiconductor device of 400 pins were carried in such 
a package, and it considered as the semiconductor package 1 of this example. 

[0048] On the other hand, the semiconductor package made of resin (example 1 of a comparison) was produced as an 
example of a comparison with this invention. In order to apply the semiconductor package of this example 1 of a 
comparison to the semiconductor device for high power consumption, it was taken as the structure which adopts face-up 
structure and misses the heat to generate from a component rear face to a direct heat sink. For this reason, the 
connection method of a semiconductor device was made into wire bonding. Copper was used for the heat sink. Moreover, 
in order to adopt the structure which misses heat to a mounting board, the plate for thermal diffusion was adopted as the 
interior, wiring ~ a conductor is copper. The semiconductor device of the 5W [ same in such a package ] as an example 
and 400 pins was carried, and it considered as the semiconductor package. 

[0049] Moreover, the package corresponding to a PURIPPU chip was produced with the AIN ceramics as an example 2 of a 
comparison. The AIN multilayer-interconnection substrate (thermal conductivity: 180 W/m K) of five layer systems was 
used for the package. After forming the through hole required for the AIN multilayer-interconnection substrate of five layer 
systems, and each green sheet of five sheets and performing restoration and printing of W paste, a laminating, cleaning, 
and baking were performed. In order to make it correspond to flip chip mounting, the diameter of a through hole is 80 
micrometers. It carried out. nickel/Au plating was performed on the land. The semiconductor device of the 5W [ same in 
such a package ] as an example and 400 pins was carried, and it considered as the semiconductor package. 
[0050] The property of the semiconductor package by the above-mentioned semiconductor package and the above- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_.cgLejje 



1/3/2006 



JP,107275878,A [DETAILED DESCRIPTION] 



Page 6 of 6 



mentioned examples 1 and 2 of a comparison of an example, cost, size, etc. were compared. The result is shown in a table 
1. In addition, the assessment result shown in a table 1 is an example. It is a relative value at the time of being referred to 
as 1. 
0051] 
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Although thermal resistance is somewhat inferior in the semiconductor package by the example of this invention compared 
with the example 2 of a comparison which used the ceramic simple substance package so that clearly from a table 1, even 
if wiring resistance and a manufacturing cost are substantially excellent and it compares them with the example 1 of a 
comparison using a resin package, it turns out that it excels in a manufacturing cost, package size, etc. 
[0052] In addition, an inner conductor layer and the projection for connection can be made to serve a double purpose by 
forming conductor layers 8a and 8b in both sides of the resin film 7 with the above-mentioned operation gestalt, and an 
inner conductor layer's breaking through a resin film, for example, and considering as the structure where the head 
projects in the reverse side side of a resin film, although the case where the projection 13 for connection was formed in 
bottom conductor-layer 8b was explained. 

[0053] Moreover, although it is possible not only the resin film mentioned above as a resin base material but to use a 
copper-clad resin substrate etc., it sets at the point of the densification of a wiring consistency, and it is thickness to a 
resin film. 100 micrometers It is desirable to use what stuck a metallic foil, such as the following, by thermocompression 
bonding etc. 

[0054] furthermore, not only the BGA package of the face-up structure which the semiconductor package of this invention 
mentioned above but an external connection terminal — a conductor -- it is applicable to the package which used things 
other than a ball, or the semiconductor package of face down structure. 
[0055] 

[Effect of the Invention] As explained above, after raising mounting dependability, connection dependability, etc. of a 
semiconductor device of flip chip structure according to the semiconductor package of this invention, the response to 
improvement and much more ** pitch wiring, the miniaturization of package size, etc. can be attained for the electrical 
property of signal wiring, and it becomes possible to realize reduction of a manufacturing cost etc. further. Such a 
semiconductor package can package-ize a large-sized semiconductor device etc. under high-reliability for example, with 
high power consumption. 

[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the sectional view showing the outline structure of 1 operation gestalt of the semiconductor package of 
this invention. 

rPrawina 2] It is the sectional view showing the modification of a semiconductor package shown in drawing 1 . 

[Description of Notations] 

1 Semiconductor package 

2 Ceramic substrate 

3 The Bahia hall mold conductor layer 

6 a conductor — a ball 

7 Resin film 

8 Wiring layer 

9 Resin wiring base material 

11 .... Semiconductor device of flip chip structure 
15 .... Radiation fin 



[Translation done.] 
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